
Project Introduction

After successfully demonstrating the basic functionality of a damage-detecting,
self-healing 'smart' material system in Phase I, Aurora and UMass Lowell aim
to advance the material technology to a TRL 5 in Phase II. The team will use
their 'smart' material system to design and manufacture various scaled-up
core-stiffened composite specimens in application-appropriate geometries, and
subsequently test the specimens in a simulated operational environment that
includes hypervelocity impact to simulate MMOD impacts, and thermal cycling
to represent the large temperature gradients in space. Aurora and UMass
Lowell will automate the resistive heating process by relying on changes in the
flow of heat through the material as measured by sending electrical current
through the structure and monitoring using infrared thermography. Based on
the extent of damage, additional heat can be automatically triggered to
accelerate healing. The team will consider the integration of the 'smart'
material into a larger system in Phase II, including the storage of fluid within
the honeycomb core cells to re-fill micro-channels. Vertically aligned carbon
nanotubes (VACNTs) from N12 Technologies, Inc. will be continuously
transfer-printed onto the carbon fiber prepreg slit tape and spooled for
automated fiber placement (AFP). When laid down by AFP, the VACNTs will
"stitch" adjacent layers together to reinforce the interlaminar region and
improve the damage tolerance of the overall structure with a negligible
increase in weight and thickness. At the end of Phase II, the team will work
with NASA Langley Research Center's new Integrated Structural Assembly of
Advanced Composites facility to manufacture a scaled pressure vessel that will
be damaged via hypervelocity impact multiple times to evaluate its self-
healing performance. This scaled demonstration will enable the team to define
further scale-up requirements and make cost and performance predictions for
subsequent development phases.
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Primary U.S. Work Locations and Key Partners

Organizations
Performing Work

Role Type Location

Johnson Space
Center(JSC)

Supporting
Organization

NASA
Center

Houston,
Texas

University of
Massachusetts-
Lowell

Supporting
Organization Academia

Lowell,
Massachusetts

Primary U.S. Work Locations

Massachusetts Texas

Organizational
Responsibility
Responsible Mission
Directorate:

Space Technology Mission
Directorate (STMD)

Responsible Program:

Small Business Innovation
Research/Small Business Tech
Transfer

Project Management
Program Director:

Jason L Kessler

Program Manager:

Carlos Torrez

Principal Investigator:

Konstantine Fetfatsidis

Technology Maturity
(TRL)

Applied
Research Development Demo & Test
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Technology Areas
Primary:

TX13 Ground, Test, and
Surface Systems

TX13.1 Infrastructure
Optimization

TX13.1.7
Impact/Damage/Radiation
Resistant Systems

Target Destinations
The Sun, Earth, The Moon,
Mars, Others Inside the Solar
System, Outside the Solar
System
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